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(57) ABSTRACT 

A method for compensating for overcharging of at least one 
battery includes calculating a charge rate for the at least one 
battery, comparing an overcharge accumulator value for the 
at least one battery With a maximum time limit value, 
comparing the calculated charge rate With a nominal charge 
rate for the at least one battery, if the overcharge accumu 
lator value is less than the maximum time limit value, 
incrementing the overcharge accumulator value if the cal 
culated charge rate is higher than the nominal charge rate, if 
the overcharge accumulator value is less than the maximum 
time limit value, decrementing the overcharge accumulator 
value if the calculated charge rate is loWer than the nominal 
charge rate (if the overcharge accumulator value is less than 
the maximum time limit value), setting the charge rate for 
the at least one battery to the calculated charge rate (if the 
overcharge accumulator value is less than the maximum 
time limit value), and setting the charge rate for the at least 
one battery to the nominal charge rate, or to a charge rate 
loWer than the nominal charge rate, if the overcharge accu 
mulator value equals or exceeds the maximum time limit 
value. In this manner, battery life may be prolonged. 



Patent Application Publication Nov. 10, 2005 Sheet 1 0f 7 US 2005/0248316 A1 

f 102 

/~ 104 

Memory 

0 O 1 

m h .n 
r m 

0 

$ m 

w .l 

O 

m H p n O 0 

rl 

.m m 
M 9 

r a h C 

106 
T 

Individual Battery Charge Control Circuits 

N 526m P Bwtmm 
108 

FIG. 1 



Patent Application Publication Nov. 10, 2005 Sheet 2 0f 7 US 2005/0248316 A1 

Determining a status of at least one — 202 

parameter for each of the plurality of 
batteries, where the parameter 

comprises a closeness to a desired 
charge level. 

— 204 
7 

Determine the plurality of batteries are 
to be charged during peak usage time 

period. 

V 

Determining a priority rating for each of 
the plurality of batteries based upon the 
parameter, where a battery closer to 
the desired charge level has a higher 

priority rating. 

/— 206 

i l/_— 208 
i I, 

Charging the plurality of batteries 
according to the priority ratings. 

END 

FIG. 2 



Patent Application Publication Nov. 10, 2005 Sheet 3 0f 7 US 2005/0248316 A1 

302 

Determine number of batteries to / 
be charged. 

_ 304 

7 

Determine status of parameters 
for each battery. 

306 

eak or Off- Off-Peak 
peak time? 

308 —\ 
v / 

Calculate peak charge { Calculate off-peak 
schedule. charge schedule. I 

_ Charge according to 
7 charge schedule. 

, 312 

END 

FIG. 3 



Patent Application Publication Nov. 10, 2005 Sheet 4 0f 7 US 2005/0248316 A1 

From step 308 for peak time 

1 402 
Determine battery's current / 

charge level. 

—-—— 404 

7 

Determine time to good-charge 
level at nominal charge rate. 

V 

Determine battery’s priority —— 406 
rating based upon charge level 
and time to good-charge level, 
where battery given a high 

priority rating if close to good 
charge level. 

7 

Set charge rate for battery based 
on priority rating. 

To step 312. 

FIG. 4 



Patent Application Publication Nov. 10, 2005 Sheet 5 0f 7 US 2005/0248316 A1 

From step 308 for off-peak time 

—— 502 

Determine battery’s 
current charge level. 

7 —~— 504 

Determine time to good 
charge level at nominal 

charge rate. 

, ~— 506 

Adjust time to good 
charge level based on 

time available for charge. 

508 

Set charge rate for battery /_ 
based on adjusted time to 
good-charge level and 
current charge level. 

To step 314. 

FIG. 5 



Patent Application Publication Nov. 10, 2005 Sheet 6 0f 7 US 2005/0248316 A1 

Table 1: Example of Calculated Peak Charge Schedule 

Battery ID or Battery Charge Battery's Battery's 
S/N Level Priority Rating Charge Rate 

8 95% 1 1.00 

5 80% 1 1.0C 
7 40% 1 1.00 

1 20% 1 07C 

6 10% 1 0.7C 

9 5% 1 07C 

3 90% 2 0.5C 

2 60% 2 0.5C 

4 85% 3 05C 

Table 2: Example of Calculated Off-Peak Charge Schedule 

Battery ID or Battery Charge Est. Time to Adjusted Adj. Time to 
S/N Level Good-Charge Charge Rate Good-Charge 

8 95% 0.7 hours 0.5C 1.0 hour 

5 80% 2.8 hours 0.50 4.0 hours 

7 40% 8.5 hours 0.7C 8.5 hours 

1 20% 11.4 hours 0.70 11.4 hours 

6 10% 12.7 hours 0.76 12.7 hours 

9 5% 13.5 hours 0.70 13.5 hours 

3 90% 1.4 hours 0.50 2 hours 

2 60% 5.7 hours 0.50 8 hours 

4 85% 2.1 hours 0.56 3 hours 

FIG. 6 
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BATTERY OVERCHARGING COMPENSATION 
SYSTEM AND METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to the charging of 
batteries, and more particularly to the intelligent charging of 
multiple batteries and for compensating for overcharging of 
at least one battery. 

BACKGROUND OF THE INVENTION 

[0002] Multiple battery charging stations for rechargeable 
batteries are knoWn in the art. It is common for batteries to 
be placed in the charging station With varying charge levels 
still in the batteries. The time required for each battery to be 
charged again to a useful level is thus also variable. HoW 
ever, many early conventional charging stations charge all of 
the batteries at the standard or nominal charge rate at the 
same time. Thus, batteries closer to their useful charge level 
can be overcharged, affecting the battery’s life. HoWever, to 
avoid overcharging these batteries, the batteries farther from 
their useful charge level are undercharged, limiting the time 
they can poWer a device. 

[0003] One conventional approach to this problem is to 
charge the batteries With the loWest charge level ?rst or at a 
higher charge rate than the other batteries, until all of the 
batteries are at the same charge level. Then, all of the 
batteries are charged at the same charge rate. HoWever, With 
this approach, even if one of the batteries is close to its 
useful charge level, a user must still Wait until the charge 
levels of the other batteries “catch up”, before a battery is 
available for use. 

[0004] In addition, multiple battery charging stations can 
result in poWer distribution and thermal problems. Some 
conventional charging stations provide maximum continu 
ous charge to all batteries, Whether or not it is required at a 
particular time. This places a large demand on the charging 
station’s poWer supply. In stations With a large number of 
batteries, the poWer required can exceed the AC line current 
capacity. 
[0005] Accordingly, there exists a need for an improved 
method for multiple battery charge control. The method 
should prioritiZe the charging of the batteries depending on 
the status of the battery. It should decrease the time required 
for at least some of the batteries to be at a desired charge 
level and available for use as quickly as possible. It should 
also assist in preserving battery life and manage the charge 
rates so that the poWer required by the charging station does 
not exceed the AC line current capacity. The present inven 
tion addresses such a need. 

SUMMARY OF THE INVENTION 

[0006] A method for compensating for overcharging of at 
least one battery includes calculating a charge rate for the at 
least one battery, comparing an overcharge accumulator 
value for the at least one battery With a maximum time limit 
value, comparing the calculated charge rate With a nominal 
charge rate for the at least one battery, if the overcharge 
accumulator value is less than the maximum time limit 
value, incrementing the overcharge accumulator value if the 
calculated charge rate is higher than the nominal charge rate, 
if the overcharge accumulator value is less than the maxi 
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mum time limit value, decrementing the overcharge accu 
mulator value if the calculated charge rate is loWer than the 
nominal charge rate (if the overcharge accumulator value is 
less than the maximum time limit value), setting the charge 
rate for the at least one battery to the calculated charge rate 
(if the overcharge accumulator value is less than the maxi 
mum time limit value), and setting the charge rate for the at 
least one battery to the nominal charge rate, or to a charge 
rate loWer than the nominal charge rate, if the overcharge 
accumulator value equals or exceeds the maximum time 
limit value. In this manner, battery life may be prolonged. 

BRIEF DESCRIPTION OF THE FIGURES 

[0007] FIG. 1 illustrates a preferred embodiment of a 
system utiliZing the method for battery charge control in 
accordance With the present invention. 

[0008] FIG. 2 is a ?oWchart illustrating a preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. 

[0009] FIG. 3 is a ?oWchart illustrating in more detail the 
preferred embodiment of the method for multiple battery 
charge control in accordance With the present invention. 

[0010] FIG. 4 is a ?oWchart illustrating in more detail the 
calculation of the peak charge schedule in the preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. 

[0011] FIG. 5 is a ?oWchart illustrating in more detail the 
calculation of the off-peak charge schedule in the preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. 

[0012] FIG. 6 illustrates examples calculated peak and 
off-peak charge schedules in accordance With the present 
invention. 

[0013] FIG. 7 is a ?oWchart illustrating an overcharge 
compensation algorithm for the preferred embodiment of the 
method for multiple battery charge control in accordance 
With the present invention. 

DETAILED DESCRIPTION 

[0014] The present invention provides an improved 
method for multiple battery charge control. The folloWing 
description is presented to enable one of ordinary skill in the 
art to make and use the invention and is provided in the 
context of a patent application and its requirements. Various 
modi?cations to the preferred embodiment Will be readily 
apparent to those skilled in the art and the generic principles 
herein may be applied to other embodiments. Thus, the 
present invention is not intended to be limited to the embodi 
ment shoWn but is to be accorded the Widest scope consistent 
With the principles and features described herein. 

[0015] In the method in accordance With the present 
invention, When a plurality of batteries are to be charged for 
a peak usage time period, a priority rating for each of the 
batteries is determined based upon at least one parameter. 
The parameter comprises a closeness to a desired charge 
level. Abattery closer to the desired charge level is given a 
higher priority rating. The batteries are then charged accord 
ing to their priority ratings. When the plurality of batteries 
is to be charged for an off-peak usage time period, the 
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method adjusts the charge rates of the batteries based upon 
the parameter and the available time for the charge. 

[0016] To more particularly describe the features of the 
present invention, please refer to FIGS. 1 through 7 in 
conjunction With the discussion beloW. 

[0017] FIG. 1 illustrates a preferred embodiment of a 
system utilizing the method for battery charge control in 
accordance With the present invention. The system com 
prises a charge control algorithm 100, a microprocessor 102, 
and a memory 104. In the preferred embodiment, the charge 
control algorithm 100 is softWare executed by the micro 
processor 102, utiliZing the memory 104 in a manner knoWn 
in the art. The charge control algorithm 100 implements the 
method for battery charge control in accordance With the 
present invention, as described further beloW With reference 
to FIG. 2. 

[0018] The charge control algorithm 100 individually con 
trols the charging of a plurality of batteries 108 via an 
individual battery charge control circuits 106. The circuits 
106 can be a single charge integrated circuit (IC) or several 
charge IC’s replicated across the battery positions. The 
circuits 106 can also be a single control circuit that regulates 
the current to the batteries 108 on an individual basis. 

[0019] The charge control algorithm 100 can reside in a 
computer system to Which the mechanism 106 is directly 
coupled, in a netWork computer system to Which the mecha 
nism 106 is coupled through a network, or in a battery 
charging station itself. The mechanism 106 can be an 
integrated part of a computer system or portable device, such 
as a laptop computer, cellular phone, or personal digital 
assistant. One of ordinary skill in the art Will understand that 
the charge control algorithm 100 can reside Within other 
types of devices Without departing from the spirit and scope 
of the present invention. 

[0020] FIG. 2 is a ?oWchart illustrating a preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. First, a 
status of at least one parameter for each of the plurality of 
batteries 108 is determined, via step 202. Aparameter can be 
a closeness to a desired charge level for a battery. The 
desired charge level need not be the full charge level of the 
battery, as a battery need not be fully charged to be useful. 
In this speci?cation, the desired charge level Will be referred 
to as a “good-charge” level. The good-charge level is 
arbitrary and changeable. In the preferred embodiment, any 
charge level above that at Which a battery is usable can be 
set as the good-charge level. Thus, this parameter relates to 
hoW close the current charge level of each battery is to the 
good-charge level. 

[0021] Next, it is determined that the plurality of batteries 
108 are to be charged for a peak usage time period, via step 
204. A “peak usage time period”, as used in this speci?ca 
tion, refers to a time of day during Which the batteries 108 
are to be used to poWer devices. For example, if the batteries 
108 are for devices used by customers and/or employees of 
a business, the peak usage time period can be the normal 
business hours. An “off-peak usage time period”, then, 
Would be the remainder of the day, such as the hours during 
Which the business is closed, When the batteries 108 are not 
to be used. The method for the off-peak usage time period 
Will be described further beloW With reference to FIG. 5. 
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[0022] Once it is determined that the plurality of batteries 
108 are to be charged for a peak usage time period, a priority 
rating is determined for each of the plurality of batteries 108 
based upon the parameter. When the parameter is the close 
ness to the desired or good-charge level, batteries closer to 
the good-charge level are given higher priority ratings, via 
step 206. Then, the plurality of batteries 108 is charged 
according to the priority ratings, via step 208. The batteries 
With the higher priority ratings are either charged ?rst or at 
a higher charge rate. Once these batteries 108 are charged to 
the good-charge level, they can be used. Any number of 
mechanisms can be used to signal that these batteries can 
noW be used. For example, a light emitting diode (LED) can 
be used to signal a user, or an electronic signal can be used 
to signal a host computer. Other types of signaling mecha 
nisms can also be used. The remaining batteries can continue 
to be charged until they also reach the good-charge level. By 
charging the batteries 108 based on these priority ratings, the 
higher priority batteries need not Wait for the loWer priority 
batteries to “catch up” before they are charged. A length of 
time a user must Wait for a battery to reach a useful charge 
level is shortened. In addition, the loWer charge rates for 
loWer priority batteries prolong the loWer priority batteries’ 
lifetimes. 

[0023] Other parameters can also be used to determined 
the priority ratings of the batteries 108. For example, the 
parameters can also include the battery’s ID or serial number 
(S/N), the battery’s part number or amp-hour rating, the type 
of device the battery Would be or is poWering, or the type of 
user that Would be using the battery. The amp-hour rating of 
the battery speci?es the battery charge current for the 
battery. For example, a rate of 1.0 C for a 2 amp-hour battery 
cell is 2 amps of charge current. A nominal charge rate for 
a battery is speci?ed by the battery technology and manu 
facturer. For example, a lithium ion battery has a recom 
mended charge rate of 70% of the amp-hour rating or 0.7 C. 
For the type of device parameter, a battery for poWering a 
high use device may be given a higher priority rating than 
one for poWering a device rarely used. For the type of user 
parameter, such as in a retail or commercial environment, a 
battery for poWering a device used by a customer may be 
given a higher priority rating than one for poWering a device 
used by an employee. These and other parameters may be 
used in any combination to determine the priority ratings of 
the batteries 108. 

[0024] In the preferred embodiment, smart batteries are 
used. Smart batteries communicate the values of the param 
eters via a standard communication channel, e.g. I2 C, USB, 
etc. These standard communication channels are knoWn in 
the art and Will not be further described here. Other means 
of communicating the values of the parameters may be used 
Without departing from the spirit and scope of the present 
invention. 

[0025] Although the preferred embodiment has been 
described above in the context of charging multiple batter 
ies, one of ordinary skill in the art Will understand that the 
manner in Which a charge rate is determined can be applied 
to the charging of a single battery Without departing from the 
spirit and scope of the present invention. 

[0026] FIG. 3 is a ?oWchart illustrating in more detail the 
preferred embodiment of the method for multiple battery 
charge control in accordance With the present invention. 



US 2005/0248316 A1 

First, the number of batteries to be charged is determined, 
via step 302. Next, the status of the parameters for each 
battery is determined, via step 304. Then, it is determined 
Whether the charge is occurring during peak or off-peak 
usage time periods, via step 306. If the time of day is a peak 
usage time period, then a peak charge schedule is calculated, 
via step 308. If the time of day is an off-peak usage time 
period, then an off-peak charge schedule is calculated, via 
step 310. Once the charge schedule is calculated, the bat 
teries 108 are charged according to this schedule, via step 
312. 

[0027] FIG. 4 is a ?oWchart illustrating in more detail the 
calculation of the peak charge schedule in the preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. For each 
battery to be charged, steps 402 through 406 are performed. 
First, the current charge level of a battery to be charged is 
determined, via step 402. The charge time to the good 
charge level for the battery at the battery’s nominal charge 
rate is then determined, via step 404. Based at least upon the 
current charge level and the charge time to the good-charge 
level, the priority rating for the battery is determined, via 
step 406. For example, a battery is given a high priority 
rating if its current charge level is close to the good-charge 
level. Other parameters or combination of parameters may 
also be used in determining the priority ratings, as described 
previously. Then, the charge rate for the battery is set based 
on its priority rating, via step 408. The priority rating values 
can be stored in a memory location on the battery or in a 
look-up table in the algorithm 100 or softWare. 

[0028] FIG. 6 illustrates in Table 1 an example of a 
calculated peak charge schedule in accordance With the 
present invention. In this example, there are nine batteries to 
be charged. The batteries are prioritiZed according to the 
steps in FIG. 4. The charge rates for the batteries are then set 
based on their priority ratings. The top three highest priority 
batteries (#8, #5, and #7) receive the highest charge of 1.0 
C. The next highest priority rated batteries (#1, #6, and #9) 
receive a loWer charge rate of 0.7 C. The loWest priority 
rated batteries (#3, #2, and #4) received the loWer charge 
rate of 0.5 C. 

[0029] In addition to ensuring that at least one or more of 
the batteries Will reach the good-charge level in the shortest 
possible interval, the loWer charge rates for the loWer rated 
batteries help to balance the poWer demands on a charging 
station’s poWer supply. The peak charge schedule can be 
calculated such that the maximum capacity of the charging 
station’s poWer supply is not exceeded. 

[0030] FIG. 5 is a ?oWchart illustrating in more detail the 
calculation of the off-peak charge schedule in the preferred 
embodiment of the method for multiple battery charge 
control in accordance With the present invention. For each 
battery to be charged, steps 502 through 508 are performed. 
First, a current charge level for a battery to be charged is 
determined, via step 502. Next, the charge time to the 
good-charge level at the battery’s nominal charge rate is 
determined, via step 504. HoWever, since the charging is to 
take place during the off-peak usage time period, there is a 
longer available length of time in Which to charge the battery 
than during the peak usage time period. LoWer charge rates 
may then be used, helping to prolong the life of the batteries. 
Based upon the actual time available for the charge, the 

Nov. 10, 2005 

charge time to good-charge level is adjusted, via step 506. 
The charge rate for the battery is then set based at least on 
the adjusted charge time to the good-charge level and the 
battery’s current charge level, via step 508. 

[0031] FIG. 6 illustrates in Table 2 an example of a 
calculated off-peak charge schedule in accordance With the 
present invention. In this example, there are nine batteries to 
be charged. Assume that the off-peak usage time period is 10 
hours in duration. Some batteries (#8, #5, #3, #2, and #4) 
have a current charge level and capacity sufficient to achieve 
the good-charge level Within 10 hours at a loWer than 
nominal rate of 0.5 C. Another battery (#7) has the charge 
level and capacity that they can achieve the good-charge 
level Within the 10 hours at the nominal charge rate of 0.7 
C. Some batteries (#1, #6, and #9) cannot achieve the 
good-charge level Within the 10 hours at the nominal charge 
rate of 0.7 C. These batteries may be charged at a higher than 
nominal charge rate, if the AC poWer current capacity is not 
exceeded. Alternatively, these batteries can be charged for 
longer than 10 hours at the nominal or loWer charge rate. 

[0032] As described above, the adjusted charge rates for 
the batteries can be the nominal charge rate, higher than the 
nominal charge rate, or loWer than the nominal charge rate, 
depending on the parameters for the batteries. HoWever, a 
higher than nominal charge rate can degrade a battery’s 
ability to hold full charge. Thus, an algorithm to compensate 
for times at Which a battery is overcharged, i.e., at a charge 
rate higher than the nominal rate, is advantageous in main 
taining or prolonging the rated life of the battery. 

[0033] FIG. 7 is a ?oWchart illustrating an overcharge 
compensation algorithm for the preferred embodiment of the 
method for multiple battery charge control in accordance 
With the present invention. In this algorithm, an overcharge 
accumulator value records the amount of time a battery 
experiences a charge rate over its nominal charge rate. To 
start the overcharge compensation algorithm, via step 702, 
the overcharge accumulator value for the battery is com 
pared With the maximum time limit value, via step 704. An 
acceptable maximum time limit value can be determined as 
a trade-off betWeen a faster charging time and a longer 
battery life. If the maximum time limit value has not been 
reached, then the battery’s charge rate per the calculated 
peak or off-peak charge schedule is compared With the 
battery’s nominal charge rate, via step 706. If the charge rate 
per the schedule is higher than the nominal charge rate, then 
the battery’s overcharge accumulator value is incremented, 
via step 708. If it is determined that the charge rate is loWer 
than the nominal charge rate, via step 712, then the battery’s 
overcharge accumulator value is decremented, via step 714. 
The battery’s charge rate is then set to the charge rate per the 
schedule, via step 716. OtherWise, the battery’s charge rate 
is set to the nominal charge rate, via step 718. When the 
battery’s overcharge accumulator value has reached the 
maximum time limit value, via step 704, then the battery 
charge rate is set to the nominal charge rate or beloW, via 
step 718, even if the charge rate per the schedule is a higher 
than nominal charge rate. Overcharging the battery in this 
situation is thus avoided. Non-linear compensation may be 
required. The undercharge duration may need to be set at 
tWo or three times loWer than the duration at Which the 
battery has been overcharged in order to compensate for the 
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overcharge. This charge rate depends on the chemistry of the 
battery technology. In this the rated life of the battery is 
maintained or prolonged. 

[0034] An improved method for multiple battery charge 
control has been disclosed. When a plurality of batteries are 
to be charged for a peak usage time period, the method in 
accordance With the present invention determines a priority 
rating for each of the batteries based upon at least one 
parameter. The parameter comprises a closeness to a desired 
charge level. A battery closer to the desired charge level is 
given a higher priority rating. The batteries are then charged 
according to their priority ratings. When the plurality of 
batteries are to be charged for an off-peak usage time period, 
the method adjusts the charge rates of the batteries based 
upon the parameter and the available time for the charge. In 
this manner, quick recharged battery availability is provided 
during peak usage time periods, While battery life is pro 
longed during off-peak usage time periods. The poWer 
ef?ciency of the charging station is increased as Well. 

[0035] Although the present invention has been described 
in accordance With the embodiments shoWn, one of ordinary 
skill in the art Will readily recogniZe that there could be 
variations to the embodiments and those variations Would be 
Within the spirit and scope of the present invention. Accord 
ingly, many modi?cations may be made by one of ordinary 
skill in the art Without departing from the spirit and scope of 
the appended claims. 

What is claimed is: 
1. A method for compensating for overcharging of at least 

one battery, comprising the steps of: 

(a) calculating a charge rate for the at least one battery; 

(b) comparing an overcharge accumulator value for the at 
least one battery With a maXimum time limit value; 

(c) comparing the calculated charge rate With a nominal 
charge rate for the at least one battery, if the overcharge 
accumulator value is less than the maXimum time limit 
value; 

(d) incrementing the overcharge accumulator value if the 
calculated charge rate is higher than the nominal charge 
rate, if the overcharge accumulator value is less than 
the maXimum time limit value; 

(e) decrementing the overcharge accumulator value if the 
calculated charge rate is loWer than the nominal charge 
rate, if the overcharge accumulator value is less than 
the maXimum time limit value; 

(f) setting the charge rate for the at least one battery to the 
calculated charge rate, if the overcharge accumulator 
value is less than the maXimum time limit value; and 

(g) setting the charge rate for the at least one battery to the 
nominal charge rate, or to a charge rate loWer than the 
nominal charge rate, if the overcharge accumulator 
value equals or exceeds the maXimum time limit value. 

2. The method of claim 1, Wherein the calculating step (a) 
comprises: 

(a1) determining a status of at least one parameter for the 
at least one battery, Wherein the at least one parameter 
comprises a closeness to a desired charge level; 
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(a2) determining if the at least one battery is to be charged 
during a peak usage time period or an off-peak usage 
time period; 

a3 calculatin a eak char e schedule, if the at least one g P g 
battery is to be charged during the peak usage time 
period, comprising: 

(a3i) determining a priority rating for the at least one 
battery based upon the at least one parameter, 
Wherein a battery closer to the desired charge level 
has a higher priority rating, and 

(a3ii) setting the calculated charge rate for the at least 
one battery based upon the priority rating for the at 
least one battery; and 

(a4) calculating an off-peak charge schedule, if the at least 
one battery is to be charged during the off-peak, usage 
time period, comprising: 

(a4i) setting the calculated charge rate for the at least 
one battery based upon the at least one parameter and 
a time available for charging the at least one battery. 

3. A computer readable medium With program instruc 
tions for compensating for overcharging of at least one 
battery, comprising the instructions for: 

(a) calculating a charge rate for the at least one battery; 

(b) comparing an overcharge accumulator value for the at 
least one battery With a maximum time limit value; 

(c) comparing the calculated charge rate With a nominal 
charge rate for the at least one battery, if the overcharge 
accumulator value is less than the maXimum time limit 
value; 

(d) incrementing the overcharge accumulator value if the 
calculated charge rate is higher than the nominal charge 
rate, if the overcharge accumulator value is less than 
the maXimum time limit value; 

(e) decrementing the overcharge accumulator value if the 
calculated charge rate is loWer than the nominal charge 
rate, if the overcharge accumulator value is less than 
the maXimum time limit value; 

(f) setting the charge rate for the at least one battery to the 
calculated charge rate, if the overcharge accumulator 
value is less than the maXimum time limit value; and 

(g) setting the charge rate for the at least one battery to the 
nominal charge rate, or to a charge rate loWer than the 
nominal charge rate, if the overcharge accumulator 
value equals or eXceeds the maXimum time limit value. 

4. The medium of claim 3; Wherein the calculating 
instruction (a) comprises instructions for: 

(al) determining a status of at least one parameter for the 
at least one battery, Wherein the at least one parameter 
comprises a closeness to a desired charge level; 

(a2) determining if the at least one battery is to be charged 
during a peak usage time period or an off-peak usage 
time period; 

(a3) calculating a peak charge schedule, if the at least one 
battery is to be charged during the peak usage time 
period, comprising: 
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(a3i) determining a priority rating for the at least one 
battery based upon the at least one parameter, 
Wherein a battery closer to the desired charge level 
has a higher priority rating, and 

(a3ii) setting the calculated charge rate for the at least 
one battery based upon the priority rating for the at 
least one battery; and 
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(a4) calculating an off-peak charge schedule, if the at least 
one battery is to be charged during the off-peak, usage 
time period, cornprising: 

(a4i) setting the calculated charge rate for the at least 
one battery based upon the at least one parameter and 
a time available for charging the at least one battery. 

* * * * * 


